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1. Odwas Yacme.

[laHHbIU  CokyMeHm  pa3padomaH C  Ue/blo MOOepHU3QUUU CUCMEMbl  3M1EKMPOCHOOXEHUA uexa
pa3deneHus 2a3a OAQ «Yepenobeukuu «A3omy u Bkniyaem b ceda onucaHus npousbedeqHblx padom
no npoekmupobaHulw, coomBemcmbug 3HepzocucmeMsl  CeucmbyiowuM  HopMamubBHeIM - akmaM U
npabunaM, Memoduku U pe3ynsmamsl  pacyemob, noodmbepxdaowux odocHobanHocmb - Bidopa
Mamepuanob, KOMNAeKMYlWUX, 0 MAKXe NPUHUHbl NPecnoYMeHUs MexX UMU  UHbIX  MEeXHUYECKUX
peuweHu.

[laHHas 3anucka noGnexum paccMompeHuln BMecme C NpUNOZaeMbIMU pacyemaMu Hazpy3ok, nUCmamu
darHbIx 00opydobaHus u Yepmexamu.

N3m

Konyy | /lucm | Homep dok. | Modnuce | Oama Nucm

17-2401-2011-3M -




2. CmoHdapmbl.
2.1 Cmandapmsl dnst npoexkmupobaHus.
= 143, M3daHue 6.
= 143, V30aHue 7 pasdenst 1 &4, 6, 7.
= (Hul 3.05.06-85. «3nekmpomexHuyeckue ycmpoucmbay.
= (Hul 31-03-2001 «[pou3bodcmberHble 30aHUs.
= (Hul I-89-80 «I eHepanbHble NNGHE NPOMbILAEHHEIX NPECNPUAMUU.

= (H 245-71 «CaHumapHele HopMbl NpoekmupoBaHus NPOMbILNEHHEIX NPEdNpUAMUU.

2.2. Cmandapmel 8ns odopydobanus.

OcHobHble cmaxdapmsl, komopeiM Bydem coombemcmbobamb odopydobaHue, Bknpyam B ceds, HO He
02paHu4ubampmes, Huxe cnedypuiuMu:

= PacnpedenumensHbie ycmpoucmba (PY), koMMymauuoHHas annapamypa 6kB — M3K 298, M3K 56,
M3K 439-1, TOCT 14694-T6

= TpaHcopmamopsl — M3K 76-1— 76-5, M3K 726, FOCT 11677-85
= Hu3kobonbmHele kadenu oduwezo HasHaveHus — M3K 502

= ABmomamuyeckue Beiknigqamenu - M3K 947-2

= Bhiknioyamenu — pasbeduHumenu - M3K 947-3

B dononHeHue k BeiwenepeyucnenHomy, Bce ucnonb3yemoe odopydobaHue cepmuduuupobaHo U
Pa3peweHo K NPUMEHEHUI HO Meppumopuu Pocculckou Pedepayuu, @ mMakxe UMEem CepmUQUKAMbI HO
coombemcmbue HopMaM NOXApHOU de3onacHoCmu.
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3. Odbem padom.
0dbem npoekmHbIx peweHul Bknwpyaem b cedqa cnedywoulee:

» 3amena dbyx MacnaHuix mpadcgopmamopob TM3-400 6/0L4 Ha cyxue mpaHcpopmamops ABB
Resiblac® 1000 kBA 6/04kB — Y3 € u3gnsuuel u3 3noKCudHol cManb, apMupobaHHou HumaMu

cmeknobonokHa B 3awumHsix Koxyxax P23, zpynna coeduxequs odMomok 11 (A/Y- c 2nyxo-
303eMNEeHHOU HeUMpansh);

= 3amena PY-0,LkB;
= bokoboe coeduHerue Bribodob HH mpaHcgopmamopob ¢ bbodHeMu naHensmu PY-0,4kB;

® 30MEHO WuHHbIX Mocmaob, coeduHswwux BbooHee nawenu PY-0LkB c pacnpedenumenbHeMU
naHenamu PY-0,4kB, Ha wuHonpobodsl Mapku Canalis;

» Pacyem  penedHol  3awumsl mpadcdopmamopob  6/0,4kB, npedycMampubainuwel  omknoYeHue
cmopoHsl BH mpavcgopmamopod 6/0,4kB

= Pacyem ycmabok abmomamuyeckux Beiknpyameneu PY-0,4kB, npobepka cenexkmubHocmu.

3.1 PacqemHbie ycnobus.
Hapady ¢ mpedobaHuaMu 3aKa34uUKa:

= [IpuHamb 3a ocHoby npoekmupobarud cywecmbyowyn 0OHONUHEUHUD CXeMy 31eKMPOCHOOXEeHUS
KTT-6, a makxe mpedobaHus mexHU4eckoz0 3a0aHUS.

= Cucmema 3nekmpocHadxeHus TN-C-S;
= JnexmponumaHue Hobozo oBopydobaHus ocywecmbumes om sqeek 26.2 u 33.2 3PY-6kB [TIM-5;

[Ina  BbinonHeHus npoekma Ha  BuINOAHEHHLIE  padomel NPUHAMLL  CAedyiowue  donoAHUME/bHbIe
pacyemHsle ycnobus:

= PacyemHas BHewnss memnepamypa: om -35°C do +40°C (809 Buidopa odopydobaHus);

= BHympeHHue memnepamypsl 30aHUg B HopMansHoM pexume: om +10°C Bo +30°C;

= BuympeHHue memnepamypsl B abapulHoM pexume: om +5°C 3o +35°C;

= Kamezopuu B3pwibonoxapoonacHocmu (no MY3) — cneuuansHelx mpedobaHul He npedbsbasemcs;

» JmHocumensHas BnaxHocme: om 30% do 80%.
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L. Cucmema 3nekmpocHadxeHus.

JnexmpocHadxeHue uexa pasdeneHus 2a3a ocywecmbngemca no dbym kadensHuiM nuHuaM LACE-6
3x70 6 kB om queek 26.2 u 33.2 3PY-6«B [TIMN-5, b komopbix ycmaHobneHsl MacngHble Beikapyamenu
BMI1-10K.

k1. OcHoBHLIE MEXHUYECKUE PeweHus.

TpaHcopopmamopel U PY-04kB  pacnonazammca 6 nomeweHuu KTM-6  u  ycmaHobneHsl  Ha
xenesodemoHHoM  nony,  odecneyubamuieM  HodexHoe  kpenneHue  nadeneu  PY-04kB U
mpaHcpopmamopob. [1na nocboda numanwux kadeneu BHu omxodawux kadeneu HHB nony nod
naxenamu PY-0,4kB u mpaHcgopMamopamu npedycMompeHsl KABenbHbIE KaHabI.

[Ina Bokobozo npucoeduHeHus cmopoHsl HH mpadchopmamopod € BBodHeMu nanensmu PY-0,L4kB
NpoekmoM npedycMompeHsl KOMNABKMbI WUH.

MpUMEHeHs! cyxue mpaHcoopMamaps  ABB Resibloc® 1000 kBA 6/0,4kB — Y3 ¢ usonsuued u3
3N0KCUGHOU CMoAb, apMupobaHHou Humamu cmeknobonokHa, B 3awumHbx  Koxyxax P23, zpynna

coeduqeHus odMomok 11 (A/Y- € 2nyxo-3a3eMneHHol Hedmpansio).

PenetHas 3auwuma mpaHc@opmamopob ocyulecmbnasemcs C NOMOWbLI MUKPONPOUECCOPHbIX pene
muna PC40M npousbodcmba «P3A cucmemas.

Tennobas 3awuma mpaHcpopMamopob ocywecmbnsemcd € ucnonsb3obadueM Bnoka U3MEepeHud U
KoHmpons memnepamypel Ziehl TR250.

B ka4ecmbe odonovex PY-0,4kB npumenensl wkadsl Prisma Plus npousbodcmba Schneider Electric.

PY-0L4kB  ukomnnekmobaHo — BBoOOHBIMU,  CEKUUOHHBM U udepHeMU  abmoMamuyeckuMu
Bbik No4amensMu, CekUUOHHLIM BeikniyameneM Hazpy3sku npousbodcmba Schneider Electric.

ABP Ha cmopore HH npumeHsemcs C ucnonb3obaHuem npozpammupyemozo pene Zelio  Logic
npou3bodcmba  Schneider Electric u  odecneyqubaem HenpepuiBHOE  3nekMpoCHAOXeHUE  UeXxa
pa3deneHus 2a3a npu abapuuHou cumyauuu Ha ooHoM u3 bbodob KTI1-6.

L 2. Kamezopuu HadexHoCmU 3n1eKmpoCHadXeHUs.

B coombemcmbuu ¢ mexHudeckuMu mpedobaHusMu 3aKa3yuka, uex pasdensHus 2a3a omHocumcs K 1
Kamezopuu HadexHocmu, nepepelb B 3nekmpocHadxeHuu komopozo npubedem Kk paccmpolcmby
CNOXHOZ0 MEXHOND2UYECK020 Npouecca.

k3. YnpabneHue, cuzHanu3auus, uaMepeHus, yyem, dnokupobku.

OmknioyeHue Beiknipyameneu BMIT-10K 6kB queek 262 u 332 3PY-6kB odecneyuboem cucmema
P3uA, umenwas b cboem cocmabe cnedyowue budsi 3auum:

- MakcumanbHas mokobas 3awuma mpascgopmamopa 6/0,4kB;
- MOKCUMansHas mokobas omcedka;

- 30WUuma om oGHOMA3HbIX 3aMbIKAHUU Ha 3eMnio B cemu 6kB;
- mennobas 3awuma mpaxcgopmamopa 6,/0,4KB.

Ynpabnerue Boiknoyamenamu cekuud wuH 04kB ocywecmbnsemcs nocpedcmbom ycmpoucmba ABP,
NOCMPOEHHOM Ha nozudeckoM Modyne Zelio Logic 26 1/0 240V AC u dbyx pene kowmpons ¢pas (M-
MPS 21

CuzHanusauus cocmosHus  BBoOHBIX U udepHbix  Beikniyameneu  PY-0,L4kB  odecnedqubaemcs
nocpedcmbom cbemocuzHanbHou apmMamypsl BEKraft
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Pa3Hble MOKU Ha omxodsAwux AuHUAX BBOOHLIX u dudepHbix Beikniodameneu PY-0,4kB usmepsiomea ¢
nomoulbio mpaHcpopmamopob moka M3K u wumobsix aMnepmempob Circutor.

B a4eukax 262 u 33.2 3PY-6kB npedycMompeH MeXHUHYecKuU yd4em 31eKMPO3Hepzul CHemyuKkaMmu
3nekmpo3Hepzuu MCY 4TM.05M.

5. MpuHuun padomsl cxeMsl ABP.

Ycmpoucmbo ABP npedHa3HadeHo dng ocywecmbneHus abmoMamu4eckozo unu pyyHozo pesepbupobaHus
NUMQHUSA CeKUUU Hu3ko20 HanpaxeHus 0.4 kB.

B HopMansbHoM pexume numarus BBodHou abmomam 1QF BknyeH u numaem 1 CeKUUD HU3K020
HanpaxeHus 0,4 kB. BbodHou abmomam 2QF Bkniodexn u numaem 2 cekuul HU3k020 HanpaxeHus 0,4 kB.
CekuuoHHbiL abmomam 38F omknioyeH.

Mpu HapyweHuu 3nekmpocHadxeHust co cmopakel 1 unu 2 BBoda (CUMMEMPUYHOM CHUXEHUU (O3HbIX
HanpsixeHuu 8o Benudunsl < 0,77 U, ,,,; CHUXEHUU HanpsixeHus Ha o0Hod u3 mpex ¢as do benuyuHsl <0,6
Uyon; 00pbiBE 00HOU, 8BYx unu mpex as; odpamHoM nopadke Yepedobanua das) cxema ABP ¢ 3adaHHoU
Brdepxkou Bpemeru (3 cek.) omknoyaem coombemcmbywwud BhodHod abmomam (18F u 2QF) u Bknoyaem
CeKUUoHHbIL abmomam 3QF

Taxkum 0dpasom ocywecmbnaemcs pesepbupobaHue ucmoyHukob numaxus.

Mpu BoccmaroBAeHUU HOpPMANLHO20 NUMaHUs cxema ¢ coombemcmbywuled Bridepxkou Bpemeru (10cex)
BosBpawaemca b ucxodHoe nonoxexue (omknioyaemca 3QFS, u bknioyaemcs 1QF1 unu 2QF)

PyHkuuu ABP u abmomamuyeckozo BoccmaHobneHus nepboHayansHou CxeMsl ocyuwecmbnaemcs monsbKko
BCAU nepexknidamens pexumob SA1 Haxodumcs B nonoxeHuu «ABm.» (aBmomMamuyeckoe).

Mpu nocmaHobke nepeknidamens b nonoxeHue «PyyH.» (pydHoe) onepauuu BKAYEHUS U OMKARYHEHUS
abmomamob ¢ HeodxoduMeiMu Bnokupobkamu npousbodamcs C naHenu wuma coombemcmbyouiuMU KHONKAMU
«Bknoqumby u «OMKAYHUMb.

[pu nocmaHobke nepekniyamens b nonoxeHue «0» Bce @uHkuuu ABP omknioYeHs.

TpexdqasHble pene kaHmMpons HanpsixeHus KSV1 u KSV2 npu Hanuyuu Ha BBode (do BBooHLx abmomamob)
CUMMEMPUYHOZ0 HONpAXEeHUS docmamayHou BenuyuHsl € npaMbiM nopadkoM YepedobaHus Gas Haxodsmes b
NPUMAHYMOM COCMOSHUU (3aMbikaipwul koHmakm 15-18 3aMkHYm, pasmbikapwul 15-16 pasoMkHym) u
pO3pewWwanm padomy HOpPMANLHOU CXEMbl 3NEKMPOCHOdXEHUS C BkAloyeHHLIMU 1 U 2 BBodom (aBmomam 10F u
2QF Bknioyen). B cnyyae HapyweHust 08HOZ0 U3 HUXE NepeyUCNeHHbIX NApaMempol nuMaulez0 HANPSAXEeHUS
pene omnadaem, 3aMblKaA KOHMAKM 25-26 u pasmbikas koHmakm 21-24 u 3anyckaem cxemy ABP.

Pene omnadaem npu:

a) CUMMEMPUYHOM CHUXEHUU (a3Hbix HanpsixeHuu do Benuyunsl <0,77 U

8) CHUXEHUU HanpsiXeHust Ha 00HoU u3 mpex qa3 do BenuyuHsl <06 U

B) odpuibe (ucyesHobeHuu HanpsxeHus) odHod, dbyx unu mpex as;

2) odpamHoM napsdke YepedobaHus ¢as.

B nynkmax a) u &) pene omnadaem c Buidepxkod Bpemenu 0,1-10 ¢, b nyskmax B) u 2) pene omnadaem
0e3 Buidepxku BpemeHu.

BmopuyHble uenu numaomcs (pasHbM HanpsaxeHuem om cunobeix ueneu bBodob.

HanpsixeHue nodaemcs yepes npedoxpaHumenu 1SFL-1SF6 (1-0 Bbod), 2SF4-2SF6 (2-0 BBod) c
ucnonb3obaHueM CxeMsl pesepbupobarus no kaxdomy u3 Bbodob.

Buik nioyamens «Macmepnakmy» umeem Bkaoyanwut 3nexkmpomazHum (XF), Hesabucumblil pacuenumens
(MX) u mMomopHbIU npubod, ¢ noMowbio komopozo B3bodumcs BkAlYaowas NPYXUHA; NPUMEHAEMbIE BA%
OUCMOHUUOHHOZ0 BKMioHEHUS /oMK AHEeHUS.

[pu omcymcmbuu HanpsxeHus B onepamubHbX uenax npyxuHy npuboda MoxHo 3abecmu pykaosmkou
py4HOz0 B3boda NpyXUHLI, pacnonoxexHou Ha nuuebou cmopoHe Beiknpyamens . [1ng B3booa npyxuHsl
HeoOxoduMo cdenamb CeMb kadkob pukoamkou, wenyok dydem cbudemenscmbobams o 2omabHocmu
npuboda k padome. CuzHANU3AUUS COCMOSHUA NPYXUHbl ocyulecmbBagemcs Hadnuckio Ha Buiknioqamene b

CNEeuuansHoM OkHe: «charged» —npyxuHa b3bedena, «discharged»—npyxuHa He B3bedeHa BknioyeHue

M HOM.!

M HOM/
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Brkniodamens BpyyHyo npousbodumcs kHonkou «Bkny («push ON»), a omkniyeHue npou3bodumcs KHonkoU
«0mkny» («push OFF»). KHonku pacnonoxeHsl Ha nuuebol cmopoHe Beiknindamens. Mpu 3maM NOAOXEHUE
2nabHbix KoHmakmob Beikayamens omodpaxaemcs b cneuuansHoM okHe. [lpu BiodeHHoM Beikniodamene B
okHe Beinadaem 0enas 3acmabka C Hadnuckio “ON”, Npu OMKAIYEHHOM NONOXEHUU Beiknyamens — 3eneHas
3acmabka ¢ Hadnuce“OFF”

Bnokupobka Beknoyamened (kak BBOOHLIX, MaK U CEKUUOHHO20) Moxem npou3bodumbCs C NOMOULbI
HabecHozo 3amka B NonoxeHuu “omkniyeHo”.

[pu Hanu4uu B cxeme ABP onepamubHozo moka npyxuHHeIU npubod B3bodumcsd abmoMamuyecku, m. K.
NpU 3MOM HONpAXeHue Ha npubod Beiknlsamens nodaemcs NOCMOSHHO, Mo BKAKHAKWAR NPYXUHA
Bb3bodumcs nocne kaxdou onepauuu bknioverus. Ocmaqobka dbuzamens npuboda ocywecmbnsemcs npu
NOMOWU KOHeYHo20 Beiknigdamens, paspeibanwezo uens numaHusg dbuzamens npu NOAHOCMbI0 3aBbedeHHoU
NPYXUHe.

VicxodHoe nonoxeHue: abmomamel 18F, 2QF, 3QF omknioyens; nepeknioqamens SA1 Haxodumcs b
nonoxeHuu «0y;

[pu HOpManLHOM HanpsxeHuu pene koHmponga KSV1 u KSV2Z cpadomaim u Ha HeM 3020pAMCa 3eNeHbil U
xenmsiu cbemogduods!

Mepeknoyamens SAT nepebecmu B nonoxeHue «PyyH.» (pysHoe). Onpodobams cxemy ABP B pyyHom
peXUME C noMowbio coombemcmbyowux KHoNoK.

Mepebecmu nepeknindamens pexumob SAT B nonoxeHue «Abm.» (aBmomamuyeckoe).

Cxema ABP zomoba k padome.

B abmomamuyeckom pexume padoms ABP npu HaopyweHuu 0dHo20 u3 napamMempob numawnwiezo
HanpsaxeHus (nepeducneHHbix B n. 2.2) co cmopoHsl 1-20 BBoda omnadaem mpexd@asHoe pene KOHMPONs
HanpsixeHust KSV1, pasMbikaem 3ambikapuiue KoHmakmel (11-14 u 21-24). Takum odpasom, udem nodaya
Cu2Hana Ha koHmponnep Zelio o HapyweHuu numaHus 1-zo bboda.

C onpedenexHod Brdepxkou Bpemeru (2c) koHmponnep Buidacm cuzHan od omkninyeHuu 1-zo Bboda (18F)
u Bknio4eHuU cekuuoHHozo abmomama (1c) 3QF.

Takum odpa3om, cxema abmomamuyecku omkapduna 1-u BBod u Bknyuna cekuuoHHLIL abmomam.

B abmomamuyeckom pexume padomsl ABP npu BoccmaHobneHuu HopManbHOZ0 Mpex(asHo20 HaNPAXEeHUS
Co cmopaoHsl 1-20 Bbboda, mpexdasHoe pene 3amkHem cbou koHmakm 11-14 u pa3oMkHem koHmakm 21-24.
KoHmponnep nonyyum komaHoy o Boccmarobneruu Bboda u ¢ onpedeneqHbiMu Beidepxkamu Bpemeru
OMKAIYUM CeKUUoHHbIL annapam 3QF u Bkawoqum abmomam 1-20 Bboda 1QF. Takum odpasom,
Boccmanabnubas nepboHayansHYL CxeMy 3nekmpocHadxeHus.

Padoma cxemsl ABP npu HapyweHuu numaHus 2-z0 Bboda npoucxodum no aHanozuu € 1-M Bbodom,
onuCaHHeM B n56 U 5T

Mpu Bo3HUKHOBEHUU KOPOMKO20 3aMbikaHus, npebeiwanwul mok ycmabku BBodHozo annapama (k3. Ha
pacnpedenumenbHbix wurax MPUL u mn), annapam 18F omkn4uMCs pacuenumeneM MOKCUMAAbHOZ0 MOKQ.
lNobmopHozo BknioyeHus Beiknio4amens npu 3moM He npousoudem, mK. Beiknlo4amens umeem ycmpoucméo,
0nokupywuiee uenb BkaoYeHus npu omkiyeHUU mokobou 3auwumou. Mpu omkaiyeHuu Beiknio4amens
pacuenumeneM MakcuManbHo20 moka Beiknpdamens nobmopHo He Bkaodaemca HU B aBmoMamuyeckom
PEXUME, HU BpYYHyi.

Cxema ABP npedycmampubaem dnokupobky om BkninyeHus Beikniosamens BBoda N°2 (2QF) Ha
HeycmpaHubweecs Kopomkoe 3aMbikaHue, mk. Ha BbodHeix annapamax ycmarobneHa 3awuma, no3bonaiowas
peanu3obams daHHY uHkuue. pu cpadameibaHuu pacuenumens MOKCUMOALHOZ0 MOKA PA30MKHEMCSH
abapudHbil dnok-koHmaxkm SDE Beikniodamens 20F (pene K2), & pesynbmame Yezo nodaemcs cuzHan Ha
Zelio, 4ymo He no3bonum b abmomamuyeckoM pexuMe HU BKAHUMb, HU OMKAYUMb CEKUUOHHLIU
Beiknioyamened (3nekmpuyeckas dnokupobkal.
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Takum 0BpasoM, NOCNe OMKAHEHUS pacuenumeneM MOKCUMONLHOZ0 MOKa abmoMamuyeckud
Beikniosamens BBoda N°2 (2QF) omkaiyumcs, U Cekuus ocmaHemcs 0BecmoyeHHol 80 YCMpaHeHus
HeucnpabHocmu u BoccmarobneHus CxeMsl

[lns cHamus dnokupobku Beiknlo4amens Nocne YcmpaHeHus HeucnpabHocmu (omKAipYeHue om moka K .3)
HeodxoduMo Haxamb Ha KHonky «(Bpoc»(«reset»), pacnonoxeHHyo Ha nuuebou cmopoHe BeiknpHamens.

6. Budop odopydobaHus cucmeMsl 3nexmpocHadXeHUS.
6.1. Budop cunobozo mpaHcpopMamopa

- Budop mpavcgopmamopob6/04 kB npousbeded Ha ocHobanuu  paspadomaHHolodHOAUHedHO
CxeMbl 3nekmpocHadxeHus KTM-6 ¢ y4emom mpedobaHul mexHU4ecKo20 3a0aHUS.

Bui3paHsl mpaHcpopMamopsl Resibloc® — 1000kBA 6,04 — Y3 npousbodcmba ABB.

lpucoeduHeHus cunobbix mpaHcpopmamopod K BBodHeM naHenam PY-0.4 ocywecmbBasiomcs no
Mecmy nymem u3zomobneHus wuHHLX nepexodob dng dokobozo npucoeduHeHus.

6.2. Budop kabdens dnsa K/1 6kB.

[lna  Bodopa cedveHut kabeneu onpedensemcs® pacdemHsll mok, no  madnuue  Buidupaemcs
cmaHdapmHoe cedeHue, coombemcmbympoulee dnuxauwemy donbweMy moky.

PacyemHbIU MoK onpedensemcs no GopMune:
SHoM 1000
||].— ; |p— = 96,3 A
V3-Unom. " /3:6
[lanee onpedensemcs dnumensHo donycmuMbit mok dns K/1 no BeipaxeHuio:

Idon=lp. K, K, ,
20e K— ko3ppuyuenm, y4umsibaowuu Yucno padomanwux kadened, nponoxerHsix b 3emneK, = 0,9;

K,— K03 duuueHm, y4umsibaowuu memMnepamypy okpyxaoweu cpeds U 8onycmuMyl meMnepamypy
kadens, K,=111
Idon=96,3 - 09 111=962A
Onpedensemcs 3koHoMuyecku Beizo0HOe CeyeHue npoboda:
Idon.
jak.
208 J3K. — 3KOHOMUYECKOS NNOMHOCML MoKa, 319 JaHHOZ0 CAyMas j3K. = 12 A/MM2

S3K =

96,2
SBK':? = 80 MM®
V3 ycnobua S>Sak. Brdupaemcs kadenb LlAALLIE]—’1[] 3x95.

Ycnobue donycmumocmu no Hazpeby dna LAALLIB-10 3x95:
Idon >lHaud.

[Ina BedpaHHozo kadens, nponoxeHHozo b 3emne, Idon. = 205A, me. 205 > 96,2, 4ymo ydobnembopsem
ycnobuio npobepku.

Mpobodumcs npobepka no Hazpeby mokoM nocneabapulHozo pexuma € Y4emoM  NponycKHoU
cnocodHocmu no ycnobur:

Knep. Idon> 2lHaud,
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20e Knep. — ko3dguuueHm nepezpy3ku, b danHoM cnyyae Knep= 1.25.
256,25 > 1924
4ymo ydobnembopsaem ycnobu npobepku.

[Ina moHmaxa BeidpaHHozo kadens cnedyem npousbecmu OemoHmax  cywecmbyiowux  kadeneu
LLACB-6 3x770.

6.3. BuiBop wuHonpoboda.
IluHonpobod donxeH ombeyams caedypwumM ycnobusm:
Im HH-Knep. <lw.
208 IMHH — HOMUHGNLHLIO MoK Bmopuyod odMomku mpadcpopmamopa 6,/0,4kB, A;
Knep. — Ka3G®UUUEHM nepezpy3ku mpaHcoopMamapa (3ns mp-pa ABB Resiblac® = 13);

lw. — HoMUHaNLHLIL Mok wuHonpoboda, lw= 2000 A
SHom.

V3 UhH ;

1000
Toa- S A

ImHHKnep= 1445 - 13 = 18785
18785 < 2000

Mo peaynbmamam npobepku wuHonpobod ¢ HoMuHaAbHbM mokoM B 2000 A nodxodum Gng npume-
HeHus B PY-0,4kB.

IMHH =

IMHH =

1. 3awuma cunobozo mpaHcpopMamopa.
7.1, Budop munob 3awum.

OcHobHele daHHble cunobozo mpaHcpopMamopa:
SmHoM. = 1000 kBA;
Um.BH/Umnn = 6/0,L4kB;
Uk =6 %,;
APk = 8800 Bm;
ImbH = 96,3 A;
ImHH = 1445 A,
['pynna coedureHud odMomok A/ Yn.
3awuma beidpaHHozo cunobozo mpaHcgopmamopa bkapdaem b ceds:

- mokobyi omceyky Be3 Bridepxku BpeMeHu om MHO20(A3HbIX KOPOMKUX 3aMbIKaHUU B odMomkax u
Ha Beibodax mpaHcdopMamopa;

- MaKcuMansHyi mokobyw 3auiumy om BHEWHUX MHOZ0(A3HbIX MOKOB KOpOMKO20 3aMbIKAHUS:;
- 30Wumy om 0BHOMA3HLIX 30MbIKAHUU Ha 3eMaw (c deucmbuem Ha cuzHan);
- mennobyi 3auumy;

Wam | Konyd | /lucm | Homep dok. | Modnuck | [lama Nucm

17-2401-2011-3 i




1.2. Pacyem mokob Kopomkozo 3aMbIKaHUS.
NcxodHble daHHble:
~Ik ®Makc = 18350 A (Ha wuHax 6 kB syeek 26.2 u 33.2).

- kadens LAAWB 3x95; rk = 0.31 OM/kM. xk = 0,083 Om/kM. L = 0.3 kM.

Cocmabngemcs pacyemHas Cxema.

n

6k 0 1000/6/04

BHT-10K

i | | strfae fio L5
K1

Conpomubnerue cucmems do moyku KT

7c - UBH.
“V3Ik(3)Make.

6000
ZC;m = 0,19 Om.

Conpomubnerue nuHuu do moyku K2:
Zk2 = 7c + \Irk? + ),
[k2 = 0294 Om

MakCuManbHbLIU MOK KOPOMKO20 3aMblkaHUS B modke K2:

Bl 600

vakce —220 1797 A

V3:0,294
MUHUMQNBHBIU MOK KOpPOMKO20 30MbIKaHUA B mayke K2:
" 6000
MUH =

v/3-(0,294+0,15)

ConpomubneHue mpaHcgopmamopa, npubederHoe K UBH:
m Uk.% -Ubn"2
"~ 100-ST.HOM.

6:39,69
= =238 Om.
100-1

K.

K.

/m

MakCuManbHLIU MOK KOPOMKO20 3aMblkaHuA B moyke K3, npubedeHHbil k 6 KB:

= 1812 A.

Gron
NWz0

N3m
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6000

Ik FMakc= —=—= 1297 A.
V3-2,674.
MUHUMQNBHBIU MOK KOpPOMKO20 30MbIKaHUS B mayke K3:
6000
Ik PMun= = 1228 A.

V/3-(2,674+0,15)

1.3. Pacyem mokoBou omceyku.

[Ina 3qwumsl MpaHcgopMamopa npu MexdydasHbix k3. B odmomkax u Ha Beibodax BH npuHuMaemca
mokobas omceyka de3 Beidepxku BpemMeHu C ucnonb3obaHueM MUKpo3nekmpoHHoz0 pene muna PCLOM.

Buidupawmes mpaHcdopmamopsl moka TMA-10-M ; 150/5 ; 0,5/10P.

ly="10A; L,=5A; ki=30

kTDGH1CQJDDMGmDDbI moka u pene Bknqamcs no cxeme HenonHou 36e3dsl ¢ pene B Hynebom npobode:

tx=1

Tok cpadambibaHus omCeYku u pene:

Ic.o>komc. Ik "

Ico> 125 1361= 1701 A.

kcx.-Ic.o.
lcp=—"";

ki
1-1701
30
Ko3gpouuueHm qybcmbumensHocmu onpedensiemcs NpU MUHUMANBHOM 3Ha4eHuu 0Bbyx(®a3Hozo K.3. Ha
Bribodax 6 kB 30wuuiaeMoz0 MpaHChopMamopa:
_IK.(Z)

ky= :
Ic.o.

0,865 - 7812
- 1701
Mpurumaemcs 8ByxpasHoe MUKpo3nekmpoHHoe pene moka PCLOM2-15/120.

MOKC,;

lcp= =567 A

= > 2;

Tadnuua 6.1 — Xapakmepucmuku PC4OM2-15/120.

[luana3oH u3MeHenus ycmabok, A 300 - 1245
[luckpemHocmb U3MeHeHus ycmabok, A 15
HoMuHanbHeIL Mok, A 250

1.4, Pacyem MakcumansHou mokobol 3awumsl.
[lna 3auwumsl mpaHcgopmamopa npu BHewHux k3. Bedupaemcs MakcumansHas mokobas 3awuma c
Bridepxkou BpeMeHu C ucnonb3obaHueM MUKpo3nekmpoHHoz0 pene muna PCLOM21
Tok cpadamsibaHug 3owumsl U pene Buidupaemcs no Haudonee maxenomy ycnobuio odecneyeHus
Hecpadamsibarus 3awumsl npu ABP Ha cmopoHe 0.4 kB:
komc.-Icam.  komc.-kcam.- Im.Bu
kb kb '

Ic3=
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1,25 -(1,5:0,7-96,3 + 1,5:0,7-96,3)
- 0,85
Koapouuuesm 0,7 yqumsibaem  @Okmu4eckyo 302pysky Kax0oz0 U3  mpaHcpopmamopob.

Ko3agguuueHms camosanycka (15) u uybenudeHus moka Hazpysku Heomkaoyubwelcs cekuuu (15)
NPpuHsMbl B NpednonoxeHuu, YMo HAZpY3ka NOGCMAHUUU COCMOUM NPeuMyulecmBeHHD U3 OCUHXPOHHBIX

3nekmpodbuzameneu 0,4 B, yyacmbywowux b camosanycke.

= 29T A,

Ic3

Koadduuuesm yybcmbumensHoCcmu onpedensemcs NpU MUHUMANbHOM Mpex@asHoM K.3. b moyke K3,
OMHECEHHOM K CmopoHe BH:
Ik.(3)
T Ica

1228
297
MpuruMaemcs BbyxdasHoe Mukpo3nekmponHoe pene moka PC4OM21-5/40i.

Tadnuua 6.2. — Xapakmepucmuku PCLOM21-5/40i.

K. = 4,13> 15

[luana3oH u3MeHeHus ycmabok, A 50 - 20,75
[luckpemHocmb U3MeHeHus ycmabok, A 0,25
HoMuHanbHeIL Mok, A 10,0
Hanuyue uHdukauuu cpadameibaHus eCMb

[Ins cunobeix mpaHcopMamopob co cxeMol coedueHus odMomok A/ Yn B cxemy MT3 dba mokoBbix

pene Bkniyaom HO (A3HLE MOKU, G 00HO pene — Ha cymMmy mokob obByx @a3. 30 cyem MOKOZ0
BrnioyeHus  nobbiwaemcs  yybcmbumensHoCmb  3awumsl K 0ByxdasHeM - K3, HO  cmopoHe  HH

MpaHCGopMamopa.
Ycmabka bpemeHu cpadameibaHus pene MT3 t=05 c.

75. Pacyem 3awumsl om 00HODA3HLIX 3aMbikaHUU Ha 3emnio b K/1 6kB.
3awuma deucmbyem Ha cuzHan. MpuHuMaemcs Mukpo3nekmpoHHoe pene muna PC4OM

Tok cpadambibaHus 3auume:
Ic.3=komc.- k. Iy ;
20e kb — ko3dduuueHm, y4umsibawpuul BpocoK eMKOCMHO20 Moka, npuHuMaemcs ko = 15;

ly— CyMMapHbIl eMKOCMHOU MoK, NPOMEKaUUU NO 30UlUWAaeMoMy NPUCORGUHEHUID NPU 0CHOGO3HOM
30MbIKOHUU HO 3EMANK.
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Iy =1lc-L;
208 lc =09 A/km L =03 kM
k=09 -03=02T7A
Ic3=125-15-027=0506 A ;

Buidupaemcs Mukpo3nekmporHoe pene muna PC40M-0,05/0 4.

Tadnuua 6.3. — Xapakmepucmuku PC4OM-0,05/0,4.

[luana3oH u3MeHeHus ycmabok, A 0,05-02075
[luckpemHocmb U3MeHeHus ycmabok, A 0,0025
HoMuHanbHbIL Mok, A 0,25

'1.6. Mpobepka bedpaHHozo kadens dna K/1 6 kB Ha mepMuyeckyio CMouUKoCmb.

[pousbodumcs npobepka BeidpaHHozo cedverus xun kadens LIAALWLIB-10 3x95 Ha mepMuyeckyin cmou-
KOCMb MOKOM K 3.

Ik.-/tnp.

SmiﬂZT ;

20e |k — BenuyuHa moka k.3. B HoYane kadensHOU NUHUU, A

fnp. — npubedenHoe Bpems, C;

C — nocmosHHas, coombemcmbyiowas pasHocmu BeideneqHou mennomsl & npobodHuke nocne u 0o
k.3, 009 anoMurueBol xunsl kadens ¢ dyMaxHod nponumaxHod usonsuued C = 95 A - c®/mM?

. 11797 /0,55
Smlnsz 92 MM’

Takum odpa3om, BedpanHbit kadens LAALIB-10 3x95 ycmoudub k deucmbuio mokob K 3.

8. Budop annapamob cmopoHsl 0,4 kB.
8.1. BbooHbie abmoMamsl.

HoMuHansHeIL Mok BBoOHo20 abmoMama onpedensemcsd no ycnobulw NPONYCKO MAKCUMANLHO20 MOKQ
Hazpy3ku b abapuuHoM pexume:

IHoM®*>Knep.- Im HH;
20e Knep= 13 — K03ddUUUEHM Nepezpy3ku MpaHCGOpMamopa,
IM HH— HOMUHO/BHBIU MOK MpaHcgopMamopa Ha cmopaHe 0,LkB.
IHom >13- 1445 > 18785 A
Mo kamanozy Schneider Electric buidupaemcs abmomam Masterpact NW?20, Ihom= 2000 A

Omknioyaowas cnocodHocms abmomama donxHa npeBocxo0umb MOKCUMO/AbHBIU MOK K.3. 30 abmo-
MamoM Ha wuHax 0L kB:
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100
uk%

K B 1—(6’0 1445 = 261 KA

Bl

K - |IM HH;

o kamanozy Schneider Electric, dnuxauwee npedensbHOE 3HAYEHUE OMKNHOEMOZ0 mokalcudng
Masterpact NW20 pabHo 65 kA. Buidupaemcs abmamam Masterpact NW20H1

8.2. CexuuoHHbIU abmomam.
HoMuHanbHLIL MoK abmomama onpedensemcs No GOpMYne:
lHoM™>07 - IHom®,
20e 0,7 — ko3@uuueHm HepabHoMEpHOCMU pacnpedeneHus Hazpysku no cekyuam 04 kB.
lHoM™>07 - 2000 = 1400 A.
[o kamanozy Beidupaemcs abmomam Masterpact NT16HT, IHom. = 1600 A, lcu = 42kA.

B pacnpedenumensHbix naHendx PY-04 kB omxodduue npucoeduHeHus 3awuwanmcs abmomamamu
Compact NSX npousbodcmba Schneider Electric HaudonswuM IHoM = 630 A.

9. Budop ycmabok 3owum abmomamob 0.4 kB u npobepka cenekmubHocmu.

B ocHoby Beidopa ycmabok 3awum odopydobaqus TI1 nonoxeHo dba nocmynama:
-CenekmuBHOCMb CMEXHbIX 30WUM, KOK N0 MoKy, mak u no BpemeHu Bo Bcem BoamoxHoM duanasoHe
mokoB K.3.:

-XOpaKmepucmuku Bcex npoMexymoyHbX 3aulum donxHel yknadeibamscs B 2paHuyHsle ycnobus kak
«cbepxy», MaK u «CHU3Y».

[paHUYHLIM - ycnobuem «chepxy» abnsemcs xapakmepucmuka MT3 mpadcgopmamopa (Ic3.=297 A,
tc.3= 05 c. b HesabucuMol Yacmu xapakmepucmuKu).
[paHU4HBIM ycnobueM «CHU3Y» abndemca 3awumHas xapakmepucmuka abmomama NSX630FIHoM =
630 A
9.1. Budop ycmabok 3awum BbodHLIx abmomamob.

Beidop moka Iru Bpemenu fr cpadamsiBaHus 3auwumsl om nepezpy3sku mpaHcgopmamopa b abapuu-
HOM pexume:

Ic.3®¥=Knep. ImuH;
lc3®4=13 - 1445 = 18785 A
Ir =K - IHoM,;

Ir =095 - 2000 = 1900 A.
Yemabka BpemeHu cpadambibaHus 3awumsl bBBocHozo abmomama om nepezpysku:
fr=Tcnpul==L-1Ir
Beidop moka Isd u bpemeHu tsd cpadambibaHus cenekmubHou mokobou omceyku.
[puHumaemcs ycmabka moka cpadamsibaHug Isd = 21r = 2 - 1900 = 3800 A.
Bpema cpadameibanus tsd = 03 c. B 3oHe It —>0FF.
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9.2. Buidop ycmabok3awum cexuyuoHHozo abmomama.
Buidop moka Ir u BpemeHu tr cpadameibaHus cmyneHu 3awumsl oM Nepezpy3ku:
1) Mo ycnobuw coznacobarus ¢ xapakmepucmukod abmomama NSX630F.
Ic.3'>Kcozn. IHamMINSX630F);

20e Kcozn. = 16 — ko3adduuueHm coznacobaHus, yqumseibaowud pasdpoc pene, pasdpoc B moke
cpadameibarus NSX630F u mok Hazpysku HenobpexoOenHslx kadeneu.

Ic3™>16 - 630 > 1008 A

2) Mo ycnobun omcmpoUKU OM MOKCUMGNbHO20 MOKO HOZPY3KU Yepe3 CeKuuoHHel abmomam B
abapudHoM pexume:

Ic3>07 - Knep. Im.HH;
lc3'™>07 13 - 1445 > 1315 A.
3a ycmabky npedbapumensHo NPUHUMEEMES HAudoALWUD mok cpadameibaHus 3awumsl Ic.3® =1315 A
Ir =K - IHOM;;

Ir = 0,85 - 1600 = 1360 A.
Yemabka BpemeHu cpadambiBaHus 3auiumsl CeKUUOHHO20 abmomMama om nepezpy3ku:
fr="1cnpul==4-Ir
Buidop moka Isdu Bpemenu tsd cpadameibaHus cenexkmubHou mokobou omcedku.
[puHumaemcs ycmabka moka cpadamsibaHug Isd = 21 = 2 - 1360 = 2720 A.
Bpema cpadamsibarug tsd = 0,2 c. b 3oHe It ->0FF.

Takaa ycmabka nosbonsgem BuiNoAHUMBL ponb OMCEYKU Npu K.3. HO wuHox 04 kB u coxpaHumb B
padome Bmopou mpaHchopMamap.

Bpemamokobele xapakmepucmuku cpadamsiBaHus 3auwum annapamob om KOpomK020 3aMbIKOHUS HO
wuHax 0,4 kB npedcmabnens Ha kapme cenekmubHocmu (aucm 17-241-2011-3M-18).

10. KaHanu3auus 3nekmpo3Hepzull.

Mpoknadka BeicokoBbonbMHbIX U KOHMPONLHLIX Kadeneu Mexady kopnycom 150 (3PY-6 kB) u kopnycom
106 (KTT-6) ocywecmbnsemcs B kadensHeix myHHensx N°N*1, 3a (nucm 17-24M-2011-3M-16.

[poknadka BeicokoBonbMHLIX U KOHMPONbHLIX Kadeneu no nomeuweHun KTM-6 ocywecmbnsemcs b
kadensHoM kavane (aucm 17-24M1-2011-3M-15)

MexaHu4eckoe kpenneHue wuHonpobodob npousbodumca HO CneyudnbHOU KoHCMpYkuuu nodbeca,
yepmex komapou npubedeH Ha nucme 17-2411-2011-3M-10.

1. TennobbideneHue u mennoombedeHue.

Mpu Bedope peweHul ucnonb3obanuck cnedyioulue HopMamubHble COKYMEHMBI:
My3;
CHul £1-01-2003 “Omonnerue, bermunauus u koHduuuoHupobaHue Bosdyxa”;
CHul 23-01-99 «CmpoumensHas KNUMamono2uss.
Memoduka beidopa ycmabok 3awum. Beinyck 10. lHeudep 3nekmpuk.
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OmonneHue, BeHmunauus u koHBuuuoHupobaHue Bo3dyxa cywecmbyioulee.

12. 3nekmpode30nacHOCMb.

OcHobHble  HOpMbI,  ONpedensipuiue  MEXHUYeCKUE peweHus, HanpabnenHsle Ha  0decnedeHue

3nekmpode3onacHocmu  3nekmpoycmaqobok  usnoxedsl B znabe 17 143, TOCT 121019-79,M0CT
12.1030-81, I'0CT 12.1038-82.

B Hacmoswem npoekme 6B coombemcmbuu C  mexHudeckumu ycnobuaMu  NpuHAMa Cucmema
3a3eMneHus TN-S-C, ymo cobmecmHo C HopmamuBHbIMU - OOKUMEHMOMU, OMMEYeHHeIMU B Hauane
daHHoz0 pa3dena onpedensiem KOMNAEKC Mep N0 NOCMPOEHUID CUCMEMbl 31eKMPo0e30nacHoCMuU  Ha
npednpusmuu.

HeumpanbHele moyku odMomok HH mpaHcpopmamopob U Bce omkpeimele npobodawue yacmu
3nekmpoycmaHobok NpuCoeduHEHs! K 303eMAsiLLeU WuHe nocpedcmboM 3awumHbx npobodHukob.

K yacmamM, noonexauiuM 3aHyneHuln unu 3asemnexuin coznacHo 17.76 NY3, omHeceHs:
KOpNYCa 3NeKmpuYecKux MawuH, mpaHcgopmamaopo, annapamab, cbemunbHukob u mn;;
npubodsl 3nekmpu4eckux annapamod;

BmopudHble 0BMOMKU U3MEpUMENbHLIX MPAHCGOpMamopab;

KOPKOCkl pacnpedenumenbHbix wumob, wumob ynpabnerus, wumkob u wkadob, a makxe CLEMHbE
unu omkpsibapuwuecs Yacmu, ecau Ha Hux ycmaHobneHo 3nekmpoodopydobaHue HanpsxeHueM Bbiwe
50B nepeMeHHO20 moka unu 0onee 120B nocmosHHOZ0 moka;

MEMQNAU4ECKUE  KOHCMPYKUUU — pacnpedenumensHelx — Ycmpoucmb,  Memannuqeckue  KadenbHble
KOHCMPYKUUU, MEMannu4eckue KadenbHule COeGUHUMENbHbIE MYQMbl, Memannudeckue 080M04KU U
OpOHS KOHMPOALHLIX U cunobeix kadeneu, Memannudeckue odonoyku npobodob, Memannuyeckue pyxkaba
u mpydel 3nekmponpoBooKU, KOXUXU U ONOPHbIE KOHCMPUKUUU WuHonpobodob, nomku, kopodad, CmpyHsI,
MPOCHl U CMQnbHbIe NONOCH, HA KOMOPbIX Ykpennesl kadenu u npoboda, @ mak xe dpyzue
MEMaNAU4eCKUe KOHCMPYKUUU, Ha komopsix ycmaHabaubaemes 3nexkmpoodopydobaHue;

Memannu4eckue 0d0M04KU U BPOHS KOHMPOAbHbLIX U Cunobeix kadeneu u npobodob HanpsxeHuem 0o
50B nepemeHHozo moka u do 120B noCMORHHOZ0 MOKQ, NPONOXEHHbIX HA 0OWUX MEmanau4eckux
KoHCmpykuusx, B mom qucne b oduux mpydax, Kopodax, NomKax u mn;;

MEManAu4ecKue Kopnyca nepedBbuxHbiX U NEPEHOCHBIX 3NeKMPonpueMHUKOB;

3nekmpoodopydobaHue, pa3MewleHHoe Ha 0Buxywuxca Yacmax cmaxkob, MawuH u MexaHu3mob,

B ka4ecmbe 3a3emMnumeneu dbinU UCNoNL30BaHL HaxodAwuecs b conpukocHobeHuu C 3eMneu:

= (QyHOaMEHMSI;
" CMaNbHOA ApMOMUPa Xene30demoHa;
" yckyccmbeHHble 303emMaumenu.

3asemndioulut npobodHUK HoOexHO NPUCOECUHEH K 303eMAUMENto Yepe3 CoeduHUMENbHU Konoodky U
uMeem KoHMakm ¢ HuM, ydobnembopsiowuu mpedobaquam [0CT 10434-82

[pucoeduHeHue cucmem 3a3emnerus U ypabrubaHus nomeHuuanod npousbodumcs k cywecmbypouiemy
KOHMYpY 3a3emneHus KTM1-6.

lpu Bbeidope u moHmaxe 3nekmponpobodku ydumsibanuce mpedobaqus [OCT P 505711 dng kadeneu u
npobodob k ux OKoHUeBaHu U/unu CORBUHEHU, K UX ONOPHBM UAU NOGBECHLIM KOHCMPUKUUSM,
3auwumHbiM 0BonoYkam u cnocodam 3awumsl om BHewHux Bo3deucmbuu, a makxe odecneyubanuck
oduue mpedobarus desonacHocmu no TOCT 505711 (Yacms 2).
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13. NpomubonoxapHele Meponpusimus u npomubonoxapHas 3awuma

B noMeweHuax U COOPUXEHusix MPaHCGOpMamOpHOU nodcmaHuuu  coznacHo HIB  110-03
npedycmampubaemcsd abmoMamuyeckas NOXapHas CuzHanu3auus. Hapady C pa3MewleHUeM NOXOPHbIX
damyukob HenocpedcmbenHo B nomMeweHuu nodcmaHuuu dam-uku GonxHel Obimb ycmaHobnewsl nod
(answnonoM, 20e pacnonazaomcs KadenbHbsle MPAccsl.

MNomeweHus TI1T coomBemcmbyiom noMeweHuo || cmeneHu 0zHeCmouKoCmU.
[pu dnuHe PY Bonee 7 M uMenmcs dba Beixoda U3 NOMeWeHUs.

[1Bepu u3 nomeweHuu PY omkpeibalomcd HOpYXY, unu U3 NOMEWeHUS C O0MbWUM HONpAxeHueM B
NOMEWEHUE C HU3WUM HANPSXEHUEM U UMEIOM 30MKU, OMKpbiBaemMbie de3 kiwya co CmopoHsl PY

[poxodbl kKadens ckbo3b CMeHbl U Nepe20podku 00NXHbl ObiMb 30710XEHbI 02HEYNOPHLIMU BpuKemamu
UNu 0zHeYnopHsIM pacmbBopom.

14. Komnnexkm 3awumHblx cpedcmb.

Bce nodcmaHuuu  ConxHbl ObiMb  OCHAWLEHH CAECUWUM  KOMNAEKMOM  3aUuUmHbLX  Ccpedcmb B
coombemcmbuu c MpabunamMu mexHUYeCKoU 3KCNAYamauuu U mexHuku de3onacHocmu:

= JU3NeKMPUYeCKUE NepHamKLU,
= du3anekmpuyeckue Bomsl,

" 301UPYRWAS WMaHza,

" NEPeHOCHOE 303eMNEHUE,

" KO3aMenb HanpsXeHus,

= du3anekmpuyeckuu Kobpuk,

npedynpedumenbHele MaduyKu.
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